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Risk monitoring of phthalate plasticizer migration in Shanghai microwave
food packaging in 2019

SHI Liu-Jie", WU Ya-Ping, ZUO Ying, LIU Jun

(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 201114, China)

ABSTRACT: Objective To evaluate the migration risk of the phthalic acid esters (PAEs) from the food packaging
materials suitable for microwave heating. Methods Totally 90 batches of food packaging materials suitable for
microwave heating were collected. According to GB 31604.30-2016 National food safety standard-Determination of
phthalates in contact materials and products of food and determination of migration amount. The content of phthalic
acid esters (PAEs) in the samples was detected by gas chromatography-mass spectrometry (GC/MS), and the
migration risk of PAEs in the samples was examined. Results A total of 18 batches of the 90 batches were found to
have PAEs, the detection rate was 20%, in which the content of PAEs in 15 batches were in the range of 0~10 mg/kg,
and the highest content was 29.86 mg/kg. The migration experiment did not detect the migration of plasticizer.
Conclusion Food packaging materials suitable for microwave heating in Shanghai in 2019 has a low risk of
introducing plasticizer contamination, and the risk of migration during normal use is small.
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487 — H IR IR S (phthalic acid esters, PAEs)J& ¥k
B AR R R TS 950, R 2R T I R R
Hom . SR BOAEMfEE, I FLARE AT R Gt
RIS B B S LA B Y PAESs 3485 (A5 e — ELZ
FE R . S EBUNHIE T — RIVMFRHEERL, & 1
TR T HE L BRI O e b ) Bl e, AR
Fh2& PAEs [4FE T B it (specific migration limit, SML)
FsR415]

®1 ZERMEMMRESRS PAEs B ET IR 2 Z K (ng/kg)

Table 1 Specific migration limits of PAEs in food contact materials and products in different countries (mg/kg)

[ )
PAEs b 2| i
PN hEGE
47K — iR —(2-Z %L )BR[Di (2-ethylhexyl) phthalate, DEHP] 1.5 1.5 1.5 1.5
AR2K — W g —J75N Ii (diallyl phthalate, DAP) NG oA - NG oA
A7 — F 2 — 5Tl (diisononyl phthalate, DINP) 9.0 9
9(DINP+DIDP)  9(DINP+DIDP)
A2 — B R — - 9$ g (di-iso-decylphthalate, DIDP) FKAFAIE 9
4B7% — H g T liK(dibutyl phthalate, DBP) 0.3 0.3 0.3 0.3
4% — R T8 (butyl benzyl phthalate, BBP) HAVFRIH 30 - 30
CL R . (2-2.3E) U S (Di-2-ethylhexyl adipate, DEHA) ARVF Rl 18 - 18
45 — HI R — 9% 5 (didecyl phthalate, DNDP) RVFA]
N 5(DNDP+DNOP)

A7 — B iR — IE 25 (di-n-octyl phthalate, DNOP) KAVFAIE - 50

AR ¥ 1T T R A I B 8 R B
AT T BREMLRAE, it 90 #bik, fufhFkim . 3 peti . RIA
=ZWE . R . B GB 31604.30-2016 (& A EE
FRUE B S T2 Al R e 4R R TG A DU R RN RS
I s YU O Bl B fu e R LAY 18 i PAEs Y8
155 0 I AT #8254 P 0 R EA T I, 3 — A R
DA B e 8 it £ 2B 1) M6 R i I o A B T

2 MHERE

2.1 UE5EH

Agilent 5975C S 3 BT AL (LB FHE A PR H]);
ML204 HiF K- (e 1 —FE R 24308 (R ) A IR |,
B3500-MT 78 K IG A (IR 5 5B A R A DD

17 Fft PAEs 1R FRIER I (BRI EEE S 1000 mg/L,
IECBERER, OFEAAR IR T, SR R
fid . S8R —HR " Wg . AP HR MmN E . SR
B =5 TR, AR IR —Q-WEI) 2l . WR IR
(4R TS . AR Wi T (2-Z A TR . ARE
THER LA, AR R T OlE. AP R T R
s, AP IR Q- THI) L. SR _H R IR .
AR HR —(2-2 ) O ls . AR H R KRR . AROR

FHER —IE SRR AR —HIR — 1K) . 4B R — 5 TN
FRUEVE W (M 1000 mg/L, IF & %2 A F)(EE Dr.
Ehrenstorfer 23 ).

PR, FOSIR . AT AL 2RI KIR. REA
T A, 3t 90 HEYR, W AR TR T R I 4 5
BIEAT T BERLRAE
22 TLWHE
22,1 AR W ERES A A9M A

Z I GB 31604.30-2016 { &ML EEbrE 2%
kb Al ] it i A8 R IR P 0 AR RS gl ) 1O
FRRE P TIT A 3R T X (O B AR T i) PAEs 1 9 55 ik
TTHEE, B 5 g WRTRUAE NS, K lRER A 2 A0 i AR
<0.2 cm, BG5S, HEHRE 2 g iHEEM 2 0.1 mg) T
HEZE=MMEA, A 20 mL IES ks, AR 30 min, %
bk, FA 20 mL IEChEEE FRIRE 1 R, SIFHRE
WHIECBEERE 50 mL, FARAEhAR2E — H R lg &
AR R, IRAIET 0.45 um AHUHEIEES R, H
GC/MS A FIRE
222 AR _YERESEHS EHM A

Z 8 GB 5009.156-2016 { &b &4 EEAmE B
sl A e % il b A B 3 5 A B Oy vk aE ) ) UV GB
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31604.1-2015 (LA ZRhRUE B bbb R B il i iE
R g3 ) ) VST RE 5 AT RS SR IR B AR DL 2% 4 114
WeFE, FEUEATIERSIIG T, £ Bt Ak R il it 4 4 fh
H(S) 5B Sb sl B S BRI (AR (V) LU (S/V) g i B S B
(A FHAR T, ELR AT 3 UL RS T i K S/V B
/MU, MGG EIZER, — R 6 dm? £ S
AR R Sl 1 L s 1 kg BRSBTS TR &
AL N A A BRI I A, SR
Z, FIBOMBR, R R ] 4% Z B RN 20% 2 B K ik
SRS, 7E 20 °C, 3 d 1 100 °C, 15 min BIZ N 44 T
PR B 1l S5 A A T IR R e bef ol
MR S, 7E 20 °C, 3 d Fl1 60 °C, 2 h IE N &1 T
R bR £ I B i S A A T R 1

T A% . 20% 2 BHE IR, L 0.6 dm?® B £
FLEEREIXTRE 0.1 L MAHNR IR R 5, fEH 10 g =i
T 25 mL BE.OEH, A 4 mLEC ke, P& 10 min, B
05 min, K FEIFECEE, MEZER 2 K, A ECK
T2, EREZE, A 1 mL IECBEAmR, TR
3min, 0 5 min, W FZERAMERIE

T SRR, BL 0.6 dm? S S B AR
N 0.1 kg AR LRGSR, HERGER 10 g BRI T 251%
HirP, WUENEZE, A 1 mL IECAEIEMR, % 3 min, 5.0
5 min, WA )R CERIAE .

223 ASFBA LM

{3 HP-5MS(30 mx0.25 mm, 0.25 pm) £ 3 #4k:
A, #S: He; #SWH: 1.0 mL/min; JEAED: JREE
250 °C, AArHikER 1 uL; ki 60 °CfEEE 1 min,
20 °C/min FHEF] 220 °C, 4% 1 min, 5 °C/min FHf %]
280 °C, fR%F 4 min,

JRS S BB T 435 8 (total ions chromatogram,
TIC) E 1, Jit & 31 75 Bl . myz=40 ~ 500, & #% & 1
(selection ion mode, SIM)E it &MLk EE: 280 °C; B+
U5 BT FH B, 3 PR BE: 250 °C; HLFRE&E: 70 eV,

3 LRSS

3.1 AEMERERMELRES PAEs fHIFR
AYAMEL 90 HEV I & T LIS 3 25 46
ek kL&, BB RIS M (polypropylene, PP); 11 bk
WKHEACHE, PR WEBR T PE; 33 RS, BB E
Z.J% 1) e (polyethylene/polyamides, PE/PA)E &A1 KL, XA
S PAEs & &40 HT, PAEs O 2k 20%, PAEs
WL 2.85~29.86 mg/kg, HH R & o PAEs BUKLH
H116.6%; WhBEAEHIT PAEs MK R Ky 36.3%, ekt
Tk 29.86 mg/kg; MRS PAESs YRS #ON 19.3%, B
R R 21.86 mg/kg, 5 ZEHEALH PAEs & B4 A A

2 PR, AR AR b B AR A HAR SR 3.

*2 AEMAHSZP PAEs EERHIBER
Table 2 Detection of PAEs in different kinds of samples

\ , ) Y
FESFIZE  dhARIER R B R%
/(mg/kg)
k& 48 8 16.6 2.85~5.90
R ACHE 11 4 36.3 3.21~29.86
kLA 31 6 19.3 2.89~21.86

#3 PHMHMAD PAEs B8
Table 3 Content of PAEs in positive samples

K 2 B /(mg/kg)

FrabFhE  FRh S 5
DBP DEHP

1 PP 5.90 2.85
2 PP - 4.99
3 PP - 3.99
4 PP - 3.53

kL&

5 PP - 3.06
6 PP - 3.05
7 PP 3.67
8 PP - 3.49
1 PE B4R - 434
2 PE ikAsE4L - 3.47

B4R
3 PE B4R - 3.21
4 PE 4T - 29.86
1 PE/PA B &K - 21.86
2 PE/PA A 7.12 13.05
3 PE/PA B &K - 4.87
4 PE/PA B A iK - 4.17
5 PE/PA B &K 2.89
6 PE/PA B & H 5.98

T <R AR .
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M2 3 AT, 78 18 FhARAISIIALT rh, RS ) 2
7 DBP 1 DEHP 2 #, A DBP & H A9 3 bk, K
¥I/NF 10 mg/kg; DEHP ¥ H A 17 4Lk, (BAUH 3 #tik
RS RS KT 10 mg/kg, fi 974 29.86 mg/kg. Hiltk
AT, EHT PAEs 3495007 Sl £ i .20 vh (i i e 35 /0,
AR SRS e B
32 EBXEHR

SIS AT PAEs K A 18 HEYRFE AL AT T 348 KUK F
I, R ERTE 4% TRH 20% 2 WA A K P S ),
20 °C, 3 d #1100 °C, 15 min FF NIRRT, PAEs
PHPERE A SR BT RS . e b E R g & 42
1,20 °C, 3 d 160 °C, 2 h BT RK 21T, PAEs FH
PERE LIRS RS

4 &

H g AL R, TR St B i) = R S0 o #
i, T D E I B R v IR R4 5 (U B S R s e i
Y TR, MO E NG ERRER . AR L
B B SR AL AT T RS T, SRR SR T, A
F 90 HEYRFE T 20% A SR A AL A, (RS Ab 74
HIAE S 83.3% 4 M AR RIS IRAK ) & S 7E 1~10 mg/kg Y
Wo HTE 4% BB 20% L FAE R K & SR, 20 °C,
3 d 1100 °C, 15 min (ZME BRI T, YR8
EFERS; FEELerE A i Ae & M, 20 °C, 3 d F1 60 °C,
2 h B IERIRIE ST, WA B EARITR . it
R AT O S AR 5 | A SBARTTS B i AU 541K

L2 Pl 0 X Alpte Bt ) 208 T ) A DG T
BRI TR, WO A3 0 & 4 hARMERS B 42 1 1Y)
PR o DR I A 7 N S8 I A R 2 A T, s
IR, AR A . 5O RE, A OGHR T R
W AR SR AR IR A L 2 HNME R, HREA
St R A 2 A SR, SRR AR AR e
56 R 2% T R B A AR B 28 4K, 4l At o
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